P eople with musculoskeletal low back pain represent a significant portion of patients receiving physical therapy, 1 and back problems are the sixth most costly health condition in the United States at nearly $86 billion annually. 2, 3 Related expenses continue to grow 2 due, in part, to increased use of prescription, emergency, and inpatient care. 4 Consumer-directed health care is a strategy used by third-party payers to reduce health care costs by encouraging patients to seek care from low-cost providers and discouraging utilization of low-value services, 5 where value is defined as outcome per dollar spent. 6 Specific tactics include high deductibles, health savings accounts, high visit co-payments, high coinsurance rates, 5 and offering different rates for in-network and out-of-network providers. A deductible is the dollar amount paid by patients for covered health care services before their health insurance begins to pay. A health savings account is an account for beneficiaries in highdeductible health insurance plans. This money is not subject to federal income tax and must be used for qualified medical expenses. A co-payment is the patient's fixed share of a covered service, and coinsurance is the patient's share determined as a percentage. 7 Research supports the success of consumer-directed health care strategies to reduce short-term health care costs. 8, 9 These tactics, however, may cause patients to delay 10 or forgo high-value services 11 and may result in poorer longterm health outcomes. 12 One-third of US adults with private health insurance report delaying treatment for a health condition because of cost concerns. 10 The average annual deductible in 2014 for people with employer-based health insurance plans was $1,217, an increase of 147% compared with 2009. 13 Adults with high health care deductibles are more likely to delay or abstain from medical care than those with lower deductibles. 14 This delay or abstention is most pronounced for people whose annual deductible equals 5% or greater of their income. 14 Patients who pay a greater share of drug costs demonstrate increased rates of prescription nonadherence. 15 Medication nonadherence can lead to increased hospitalization rates 16, 17 and health care costs 16 for people with diabetes, hypertension, and hypercholesterolemia. Thirty-three percent of admissions to a university hospital due to adverse drug reactions were because of patient nonadherence to prescribed medications. 18 Encouraging appropriate use of health care services is an important priority as attempts are made to control expenditures.
Recent consumer-directed health care efforts have explored value-based health insurance as a means to control health care expenditures while encouraging appropriate use. Such programs utilize high out-of-pocket spending for lowvalue health care services to discourage use while reducing out-of-pocket spending for high-value health care services to encourage use. 19 Most consumerdirected health care initiatives in the United States are used by private insurers and are aimed at prescription drugs, preventive care, and use of preferred providers. 20 Early evidence demonstrates a positive effect of value-based health insurance on appropriate use of health care and mixed effects on cost savings. 20 -22 Some experts are concerned that value-based insurance programs could exacerbate health inequities. 20 A review of the literature failed to uncover research addressing the effect of consumer-directed health care tactics or value-based insurance strategies on physical therapy utilization. However, it is likely that third-party payers will use such strategies for physical therapist services, as the Affordable Care Act allows insurers to develop value-based insurance plans to encourage use of highvalue services. 23 Physical therapy may be a high-value intervention for people with musculoskeletal low back pain. Adults with low back pain are more likely to report physical functioning limitations and social limitations than those without low back pain and score worse on the Physical Component Score (PCS-12) and Mental Component Score (MCS-12) of the Medical Outcomes Study 12-Item Short-Form Health Survey (SF-12). 2 Physical therapy is associated with decreased pain and improved function for people with low back pain. 24 -29 Initiation of physical therapy early within an episode of low back pain is associated with decreased utilization and cost of medical services. 30 -32 Factors predicting physical therapy utilization for US patients with low back pain are not well understood but likely include variables at the patient, therapist, clinic, and environment levels. 1, [33] [34] [35] The effect of out-of-pocket expenditure on physical therapy utilization has not been identified.
Most people with musculoskeletal low back pain have nonspecific low back pain. 36 Outcomes are affected by patient socioeconomic status, health-related quality of life, and coping style. [37] [38] [39] It is likely that not all factors related to utilization of physical therapy care for US adults with nonspecific low back pain have been identified, including the impact of out-of-pocket payment. Elucidating these factors is necessary to develop an effective value-based health care system that minimizes the risk that high out-of-pocket costs will result in patients delaying or forgoing high-value care. 40 The objective of this study was to identify the impact of out-of-pocket expenditure on physical therapy utilization for US adults with nonspecific low back pain. This work is significant because physical therapy has the potential to decrease use of medical interventions, including medications, imaging, injections, and surgery, 30 -32,41 and decrease the rate of treatment cost growth for low back pain, but there is a dearth of research examining the effect of out-ofpocket expenditure on physical therapy utilization.
Research and Quality. The Medical Expenditure Panel Survey (MEPS) was first conducted in 1996 and collects data from a nationally representative sample of United States households, with oversampling of blacks and Hispanics, through an overlapping panel design. Sampling weights are used during analysis of MEPS data because most participants represent more than one US resident, but individual participants may not represent the same number of US residents as other participants. Mathematical adjustments are made to obtain accurate population-level estimates. 42 A new panel of sample households is selected each year, and 2 calendar years of data are collected for each panel. This approach provides estimates of health care expenditures at both the person and household levels for 2 panels for each calendar year.
The 2 years of data for each panel are collected in 5 rounds of interviews. A reference period is the interval for which health care information is collected for each round. The specific dates of each household's reference periods vary. The reference period for each round 1 begins on January 1 and ends on the date of the round 1 interview. All round 1 interviews occur between February and June of the first year. The reference period for round 2 begins following the round 1 interview and ends on the date of the round 2 interview. All round 2 interviews are completed within the first year. The reference period for round 3 includes the interval between the round 2 and round 3 interviews, which may span years 1 and 2. The reference period for round 4 includes the interval between the round 3 and round 4 interviews. Round 4 reference periods are contained wholly within the second year of the panel. The reference period for round 5 begins following the round 4 interview and ends on December 31 of the second year.
The MEPS-HC collects data related to socioeconomic factors, health conditions, disability days, family income, use of medical providers, and health status of all household members, in addition to other information. One household representative provides all household data. 43 The SAQ was initiated in 2000 
Outcome Variable
The outcome variable was the number of physical therapy visits per episode of care determined from the Office-Based and Outpatient Department sections of MEPS-HC. Household representatives reported physical therapy visits for household members. Eligible physical therapy visits began on or following the date of the round 2 SAQ and concluded on or before the date of the round 4 SAQ. These dates were used because the round 2 values of the covariate variables PCS-12 and MCS-12 were used. New values of these variables were obtained in round 4. A new episode of care was considered to begin if more than 30 days elapsed between consecutive physical therapy visits. Thirty days was chosen based on the data of Carey et al, 44 who found that 95% of patients with acute low back pain returned to work within 4 weeks.
Household representatives reported visit dates for household members. In the aggregated Office-Based and Outpatient Department data files for the years 2007-2010, fewer than 1% of all reported visits (unweighted) to all providers did not specify the month of the visit. We replaced these missing values with June. Fewer than 12% of all reported visits (unweighted) to all providers similarly did not specify the day within the month. We replaced these missing dates with the 15th day of the month. These replacements were made to maximize the representativeness of our sample and were made prior to identifying qualifying physical therapy visits and episodes of care.
Research Variable
The research variable was out-of-pocket expenditure per visit determined from the Office-Based and Outpatient Department sections of MEPS-HC. This variable included any payment made by the patient or his or her family for each physical therapy visit, including co-payments, coinsurance, and deductibles. Expenditures were adjusted to reflect 2010 equivalents using the Consumer Price Index for Medical Care Services provided by the US Bureau of Labor Statistics. 45 The MEPS uses payment values from medical provider records when available. If not available, values reported by the household representative are used. In the cases that values are unavailable from both medical provider and household representative, values are estimated based on individuals with similar demographic and insurance characteristics within the panel. 46 The MEPS has been found to underestimate overall population expenditures by 6.7% to 13.8% 47, 48 and expenditures for Medicare outpatient office visits by 19%. 49 Investigators attribute this gap to underreporting of services by respondents and insufficient representation of high-expenditure services. 50
Covariate Variables
The covariate variables were PCS-12 and MCS-12 scores taken from the SF-12, which measures health-related quality of life. The range of possible scores for each component is 0 to 100. Higher scores
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equate to better quality of life. 51 The SF-12 was constructed to have normbased standardized scores for the PCS-12 and MCS-12, with means of 50 and standard deviations of 10 in the US population. 52 Round 2 scores were used in the regression analysis.
Confounding Variables
Potential confounding variables included: sex, marital status, age, insurance, race/ethnicity, education, family income, region of the country, functional status, and comorbidities (Tab. 1). These variables were obtained by household representative report and categorized similarly to MEPS categorization or previous research using MEPS data to investigate health care utilization. 2, 34, 53 Marital status was reported at the end of the first year. Age and insurance variables were combined into the single variable of age-insurance. Family income was reported at the end of the year in which care was delivered. Functional status was determined based on the presence of disability days. A disability day was defined as a missed school day or workday. The MEPS tracks whether a medical condition is associated with at least one missed workday or school day but does not count the number of workdays and school days missed. Comorbidities were determined from a count of conditions reported in addition to the ICD-9 codes of 724, 846, and 847.
Data Analysis
All analyses were performed using Stata 13 (StataCorp LP, College Station, Texas). Stata survey commands were used to account for MEPS sampling design by including weighting factors in the data analysis. Weighting factors enable conversion of the participant group into a nationally representative sample by accounting for sampling error to allow more accurate estimates of population parameters. Weighted descriptive statistics were used to present univariate level analysis. Multiple linear regression with sampling weights was used in bivariate and multivariate analyses. Values of mean physical therapy expenditure per visit greater than $1,000 were reset to $1,000 to offset the effect of extreme values on the accuracy of estimates. $1,000 was chosen because it represented the 99th percentile of values. Participants were excluded from analysis if covariate or confounding variable data were missing. Missing visit dates were replaced as described above to optimize the representativeness of our sample.
Simple linear regression was used to examine the relationship among visits per episode of care, each covariate, and the research variable. Multiple linear regression was used to model the relationship between visits per episode of The mean number of physical therapy visits per episode of care was 5.1 (SDϭ7.8; 95% CIϭ4.2, 6.0). Episodes of care with more than 6 visits were associated with a lower initial PCS-12 score than episodes of care with fewer visits (Pϭ.004). Table 3 displays values of visits per episode of care for all participants and by strata delineated by confounding variables.
Predictor Variables of Visits per Episode of Care
The final regression equation (Tab. 4) yielded R 2 ϭ.079 (PϽ.001). Significant predictor variables of visits per episode of care included out-of-pocket expenditure, PCS-12 score, and membership in the category "age 18 -64 years with public coverage only for all of the year or uninsured all of the year." Our hypothesis was supported: out-of-pocket expenditure negatively predicted visits per episode of care.
The variables of MCS-12 score, sex, marital status, race/ethnicity, education, family income category, region, functional status, and comorbidity category were deleted from the final regression equation because they each had P values Ͼ.05. Interaction terms between out-of- 
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pocket expenditure and other predictor variables were not significant. All retained variables demonstrated variance inflation factors less than 10, demonstrating no significant collinearity between variables.
Discussion
This study revealed findings not reported previously in the physical therapy literature (eg, for US adults with nonspecific low back pain, out-of-pocket expenditure was predictive of the number of visits per episode of care). This is a critical finding to consider as health care policy makers seek to decrease excess health care spending.
Visits per Episode of Care
This study's estimated value of 5.1 visits per episode of care corresponds with values of 5 to 12.3 determined by other investigators examining physical therapy utilization for low back pain. 1, 31, 33, 54 We found visits per episode of care to vary based on out-of-pocket expenditure. This finding has not been reported previously and has implications for health care policy related to appropriate use of highvalue physical therapy.
Predictor Variables
The findings demonstrate that out-ofpocket payment and PCS-12 score negatively predict physical therapy visits per episode of care (PϽ.001 and Pϭ.002, respectively). Independent of out-ofpocket expenses, type of insurance also was related to number of visits. Privately insured and Medicare-insured people were more likely to have more visits relative to those publicly insured/uninsured (Pϭ.04).
Swinkels et al 33 used multilevel regression analysis to identify predictors of visits per episode of care at the patient, therapist, and practice levels. They identified private health insurance as a significant negative predictor of physical therapy visits per episode of care compared with public health insurance. This finding appears to contradict our finding. During data collection, public insurance was regulated nationally in the Netherlands, reimbursing 9 physical therapy sessions per episode of care. 33 The people included in our category "age 18 -64 years with public coverage only for all of the year or uninsured all of the year" either had no insurance or had public coverage regulated at the state level with variable coverage and reimbursement rates that were likely less generous than private insurance. Interestingly, the authors' calculated mean number of visits per episode of care was similar to the number of visits per episode that were reimbursed by public health insurance in the Netherlands and beyond which required private health insurance or outof-pocket expenditure. 33 This outcome supports our finding that out-of-pocket expenditure predicts physical therapy utilization for adults with nonspecific low back pain.
Other significant factors identified by Swinkels et al 33 were at the patient level (age, sex, chronicity, previous physical therapy, and referral by specialist) and therapist level (age, hours worked per week, content of therapy session, and training). The present study did not have access to therapist-level factors, nor to all patient-level factors that were collected by these researchers. These researchers did not collect information about the patient's severity of presentation, race/ ethnicity, or out-of-pocket expense. 33 Jette et al 1 identified predictors of episode intensity, not visits per episode of care. They defined intensity as the total number of visits divided by the number of weeks in the episode of care and found 2 factors that significantly predicted intensity of care: duration since onset of symptoms and region. We did not have access to duration of symptoms and did not find region to predict significantly the number of visits per episode of care. 
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visits per episode of care with an equation that explained 13% of the variance. Dunlop et al, 55 describing factors related to one or more visits to a specialty medical physician, constructed equations that explained approximately 12% of the variance. Regression models that include out-of-pocket expenditure with environment-level, therapist-level, and other patient-level factors would be expected to explain a greater proportion of the variance in visits per episode of care.
Health Services Utilization and Physical Therapy
This study demonstrates that out-ofpocket expenditure and PCS-12 score predict visits per episode of physical therapy care. Episodes of care with more than 6 visits were associated with a lower initial PCS-12 score than episodes of care with fewer visits. This finding is important for payers to consider as they design policies to encourage appropriate use of physical therapy by patients with nonspecific low back pain.
We calculated the out-of-pocket expenditure associated with one less visit for patients at the mean number of visits (5.1), after controlling for health-related quality of life, age, and insurance. To do this, we back transformed the logtransformed cost and visits variables that were utilized in the regression models and used the following formula to estimate: natural log (at physical therapy visits per episode ϩ 1/at physical therapy visits per episode) ϭ 0.122 ϫ natural log (cost at one visit increase/cost at visit). The model shows that compared with a patient with OOP expenses of $26.78 and 5 visits, a patient with OOP expenses of $49.09 per visit would have one less visit, and a patient with OOP expenses of $73.15 would have 2 fewer visits. This is due to the logarithmic nature of the equation and the variability of deductibles across the population. These costs illustrate the disincentives that patients face when considering physical therapy if enrolled in high-deductible health insurance plans with high co-payments and coinsurance rates.
Physical therapy reduces pain and improves functional outcomes for peo- 
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ple with low back pain, 24 -29 and recent evidence demonstrates that early physical therapy for adults with low back pain results in decreased subsequent use of health care services and decreased costs compared with delayed physical therapy. 30 -32 Adults with private health insurance who received early physical therapy for low back pain compared with delayed physical therapy had substantially reduced utilization of advanced imaging; additional physician visits, lumbar spine surgery, and lumbar spine injections for 18 months following their initial physician visit 31 ; and approximately $4,000 in total health care savings. 31 Out-of-pocket payments that are too high may result in delayed or reduced access to physical therapy, leading to decreased health-related quality of life and increased downstream costs related to utilization of medical interventions and chronicity.
Physical therapists, as well as other clinicians and professionals who refer patients for physical therapy, must be aware that patients are sensitive to outof-pocket expenditures. Clinicians must educate each patient about the value of physical therapist services in terms of present and future outcomes, including future use and costs of medical services. Physical therapists must similarly educate referral sources, payers, and legislators at the grassroots and professional association levels so that each understands patients' sensitivity to out-ofpocket expenditures and their role in crafting effective public health policies that will encourage appropriate use of physical therapy while limiting excessive utilization of medical services. Physical therapists must participate in health policy development at local and national levels so that meaningful policies can be developed that ensure access to highvalue physical therapy.
The next steps in clinical-and population-based physical therapy research should include identifying all important predictors of physical therapy utilization that may occur at the patient, therapist, clinic, and environment levels; identifying mediating variables for out-ofpocket expenditure that may occur at the patient, therapist, clinic, and environment levels, such as condition severity, type of insurance, annual income, therapist postgraduate training, proportion of treatment time spent with direct supervision of the therapist, and geographical area; and identifying out-ofpocket expenditure "tipping points" that prohibit appropriate use of physical therapy. As data collection becomes more comprehensive at the clinical and national levels, such efforts will be more feasible.
Limitations
There are several limitations to this study. We utilized a nonexperimental design, so causal inferences may not be drawn. The study design lacked information about the patients' presentation to therapy, including severity of symptoms. Severity of symptoms likely influences the number of visits per episode of care. 56 The study design also lacked information about the therapist, clinic environment, content of physical therapy care delivered, and timing of therapy delivery. Care that is adherent to evidence-based low back pain guidelines is likely to yield better outcomes. 57 Early therapy is associated with better outcomes for people with low back pain. 30 -32 Our calculated expenditures may be conservative, as MEPS has been shown to underestimate health care expenditures. [47] [48] [49] The PCS-12 and MCS-12 scores were not taken coincidental with the start of the physical therapy episode of care, so they may not reflect the actual health-related quality of life at the time care was delivered. The data files indicated whether physical therapy was provided but not by whom it was provided (eg, physical therapist or other provider), which may affect volume and quality of services. Additionally, more than one medical condition may be treated during a visit, so all costs may not be specific for low back pain. Missing visit dates were replaced by the 15th day of the month. As a new physical therapy episode of care began if more than 30 days elapsed between consecutive visits, this change should not significantly affect the mean total visits per episode of care. The study population comprised patients with nonspecific low back pain, so the results may not apply to patients receiving physical therapy with other health conditions.
In conclusion, health services utilization research is lacking in the US physical therapy literature, and there is a dearth of research examining the effect of outof-pocket payment on physical therapy use. However, co-payments for physical therapy in the United States are reported to be as high as $50 to $100 per visit. 58, 59 This study identified out-of-pocket expenditure as a predictor of physical 
Impact of Medical Expenditures for Nonspecific Low Back Pain
therapy visits per episode of care. This finding is critical for public health policy makers and payers to investigate and consider as they design policies to encourage appropriate use of high-value physical therapy because out-of-pocket payments that are too high may result in reduced access to physical therapy by patients with nonspecific low back pain; reduced health-related quality of life; and increased downstream costs related to utilization of medical interventions, chronicity, and disability.
Future physical therapy health services utilization research efforts should include identifying all variables that influence physical therapy utilization; identifying mediating variables for out-ofpocket expenditure that may occur at the patient, therapist, and clinic levels; and identifying out-of-pocket expenditure "tipping points" that prohibit appropriate use of physical therapy, particularly for people whose deductibles represent a large proportion of their annual income.
In addition to building a base of health services utilization research in physical therapy, it is essential that more physical therapists participate in public health and health care policy development at the local, state, and national levels. This participation is necessary to eliminate the silos in which health care providers reside and promote collaborative health care teams that maximize patient outcomes through effective communication and use of high-value care.
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